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Abstract of JP4268038 

PURPOSETo improve the press formability of an aluminum alloy sheet by applying specific surface 
treatment to the aluminum alloy sheet and also adding specific chemical elements. CONSTITUTIONS 
chromate film is applied as a first layer to the surface of an aluminum alloy sheet, and an organic resin 
film containing lubricant is formed as a second layer on the above film. Further, the additive quantities 
of Mg, Si, B, etc., to the alloy sheet are properly regulated, and, if necessary, proper amounts of one or 
more elements among Zr, Cr, Mn, and V are added. By this method, the aluminum alloy sheet 
remarkably excellent in press formability can be obtained. This sheet can be effectively used as body 
sheet material for the purpose of reducing the weight of automobile bodies. 
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1 

[tt#«2] 7;W5-£A£&Kai < Si :0. 03 
~1. 6wt%. Mg : 0. 2~7. 5wt«, Cu : 
0. 1~2. 5wt96, Zn : 2. 0wt%EtT, F 
e : 0. 03~0. 4wt X, T i : 0. 005~0. 
1 5wtX, B : 0. 0 0 0 2~0. 05wt^ SSS 

a i^zPfajm^nm^fiK), a.-?, s i tMg 
a<Tffi (a) ~ (c) <Dmto&m&?zii&fozm?z>& 

(a) Si#0. 0 3wtWl. 0. 15wtX*iSi 
©#&, Mgttl. 5~7. OwtX 

(b) SifltO. 15wtXJ<l, 0. 4wt%ETF© 
Mgttl. 0~7. 5wtX 

(c) S i *«0. 4wt%Si@A« 1. 6wt?6OTcD 
MgttO. 2~1. 5wt« 

[Sf#S3] 7;U5r^A£&«*<. S i : 0. 0 3 
~1. 6wtX, Mg : 0. 2~7. 5wt %, Cu: 
0. 1~2. 5wt5K, Zn : 2. OwtSSJETF, F 
e : 0. 03~0. 4wtX. Ti:0. 0 0 5~0. 
15wtX, B : 0. 0 0 0 2~0. 0 5wtXS^t 
U Z.il\Z Z r : 0. 0 1 ~0. 20wtl Cr: 
0. 0 1~0. 3 0wtl Mn:0. 02~0. 60 
wtmOV: 0. 0 1~0. 3 0wt»eW» 
©**> SStf n* 1 S£fctt 2 «EU:©7CiiiSr£#U 

8«A i fcitf^jew^tt&a^fco, ao, s 1 t 

MgtfTfc (a) ~ (c) ©Wfi^iSJEfSfflfiEfcrr 

(a) Si*<0. 0 3wtxa±, 0. 15wtX*iS5 
©*£, Mgttl. 5~7. Owt« 

(b) Si**0. 15wt*EUi, 0. 4wt%ETF© 
Mgttl. 0~7. 5wtX 

(c) SltfO. 4wt5K£jSA, 1. 6wtXHTO 
<§•&, MgttO. 2~1. 5w.tX 

[»#«4] *n*-h&B?©?n;*-htt;gsat& 

JS^nAftgTl 0~2 0 Omg/m'fiO, 
«»Ig«K©K)?*<0. 3~5/im-C*31t3&ll, 2 

*&«3 KE«©^W'7 > fie^tt{cffinfca®aia7;w3 

imam. 5 ] *«M»sg&iss«i^i- swsiwjii*^ w 
9>msgr$>zmimi, 2, 3Xtt4icfs«oykx 

U7w , >7<y^^-C*«.»*ai. 2, 3, 4Sfctt5 
lCE«©^VX^tt(Cfiinfc*®ftlll7^5--?A^ 



(2) (($51^4-2 6 8 0 3 8 




£ (MStt) ©iH»8l£^im3fc«l, 2, 3, 4. 5 
*&tt6IClH«©^kX^tt(C«nfc*ffiMll7;U3 

^mm/mmm= 99/1-70/30 

[0 0 0 1] 

[mmtommttm ;:©sgi?>]tt, 

JO J&^WXI«^tt^«nfc«HJ!lS7^3='5A^filt 
[0 0 0 2] 

[ft*©8tffi] g»*#xW->-h*©fi)c}gDnX 

&ifiTttas&*©&Sfi±©fc«>K:*#«8S<fc;©g3a< 
7;v5^^A^s**ffiffl$ni6*T^s. a 

fj*#7V^-hffl©7;W5-£.k£&£LTtt, 
©2 0 3 6, 6 0 0 9, 6 0 1 0, 6 1 1 1<SW*0, 

20 St. ^iaaswsxxx^tcu^znSrmfi^jD 

U JSiMabTfflV>Sii:Si8ffitbfc^MBS5 7- 1 
2 0 6 4 8-^^151935 3- 1 0 3 9 1 4^IC^$tl«> 
•&&3WBBI83nTV>S. &g&©i&jt#tt (01 
Att. ftftBMtt. ©|td±£0Sfc«>, a 

»*©fijgX8TU>K«Ul!ia-r5^j* (*@#ff»3 
6 1 9 3 0 0^) . ^D^-I^af*** (£Bfttt 

m 1 4 o 9 4 i 3^) ^gsesnrvjs. 

[0 0 0 3] 

[5§w*t«ftui5i:-r-5»s] une 

30 ©7;U5^«fe^ffl»T?*S^SMffilCit'<-5i:, ^ 

UTtt, $&*S^ttBfc#*^^tl*^{SO. «H 
S&a#JS§»I«©tt#«£ttfc 0#ftV>©*<SilKT$>-5. 
*&, «BfflattHUTt), ±^t&asgT?ttii:L/T 

^ft©fi>a«rtt{c*a-r2>{'±*oT*3 0, stffiwic 

^Xj£^te£&#L«fc5tT*t>©Tttfc^. *S89i 

tt, £4±©±5^*«ic«*^snfc i b©-r, anfc^ 
jaa7;u5=^^^s*s«b±5a:-rst)©T?$. 

[00 04] 

[«g£#ife-r*£*©^8] 7;t-s =<?££&«© 7 
asu* e, ttSHsaafet'&^iafiE^.t^n & ©»*£ 

^ft©(S]±^Blt6TfeSCt&l,tnbfc. *^WttC 
©J;3&»jlfCg'3£fc3tt;fc ! fe©T. 7)VS.=.V1±& 

50 [s$.m&&fa±2iZZZ\t\ZM?i. -&^-5-©t)©©m« 
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(3) 

3 

[0005] (i) 7;^r^A&M^li:ii 
■ fcl/T*n*-M«**U ^<z>±gBlcSg2!£L 

(2) ±12 (1) fcE«©*H»a7A'3-^A^ 
«fc*ViT, 7;^r-)A&M^ Si : 0. 0 3- 10 
1. 6 w t Mg : 0. 2-7. 5wtl Cu: 

0. 1-2. 5wtl Zn : 2. 0wt%HT, F 
e : 0. 03-0. 4wt%, T i : 0. 005-0. 
15wt%, B:0. 0002-0. 0 5wt %> SSB 
A 1 *±tPFpJ»W^*fi**^»D, B.^, SiMg 
#TE (a) - (c) (DB*t*lfi-J-*iaj«ft#-r*^ 

(a) SifltO. 0 3wt*«J:, 0. 15wt%*« 

Mgttl. 5-7. 0wt% 

(b) S i^O. 15wt%Hh 0. 4wtX«T® a? 
Mgttl. 0-7. 5wt % 

(c) SItfO. 4wt%^jfi^> 1. 6wtKKT© 
MgSO. 2-1. 5wt% 

(3) ±e (i) fce*©*B»«7;ps 

SfcfcttT, 7;P3-#A££**1* Si : 0. 0 3- 

1. 6wt%, Mg : 0. 2 — 7. 5wt%, Cu: 
0. 1-2. 5wtl Zn:2. 0wt%KT, F 
e:0. 03-0. 4wt%> Ti : 0. 005-0. 
15wt%, B : 0. 0 0 0 2 — 0. 0 5wtXS"4t 

U EttfcZ r : 0. -0 1 ~0. 2 Ow t X, C r : 30 
0. 01-0. 3 Owt Mn : 0. 02-0. 60 
wtXi±»V:0. 0 1-0. 3 0wt%*6ftSS 

ot^saan* i«*&tt2aBU:©5c****u 
Mg#TE (a) - (c) on«etterd«EA«4rr 

(a) Si#0. 03wtW±, 0. 15wtX*» 
0>»&, Mgttl. 5-7. 0wt% 

(b) Si#0. 15wtXK±, 0. 4wt%KTcO 
Mgttl. 0-7. 5wt% 40 

(c) Si^O. 4wt%£j@*_, 1. 6wt%£TF<Z> 
#S\ MgttO. 2-1. 5wtX 

(4) ±E (1) * (2) Sfctt (3) trE^OiS® 
fflS7;V^-^7A^Slc^^T> ?u*-hBim<D>; 

D*- h#*S#$JR*DA*Ur<n 0-2 0 Omg/ 
m 2 TSOi fl^#««fl«&BeoKiP^O. 3-5um 
Tft45^l/X*»ttK:«n&*Wft317^5n'>A-&* 

(5) ±13 (1) . (2) . (3) Sfcli (4) ICE 



6 8 0 3 8 

(6) ±82 (1) . (2) ■, (3) . (4) 

(5) \z&m<Dmw&m7)\'$-<yL.&&mz*3^T. 
7>r&z7uxf&Bmz»tift&m&m7hs.-VJ*G 

(7) ±13 (1) . (2) . (3) , (4) . (5) 

xtt (6) \zmm<D%mmm7)vs.-v&'£&mz&^ 
$a-&&£. 

*»«f)fi/jH^SI= 99/1-70/3 0 
[0006] 

-V2>&&fiL<D£M>&m&.m\z-D\,*T. ^omfem&t 

®®5&Zm.WTZ>. 7*$X>?A^&1g©»SIC^fi£ 
6ffi£nA©?aAK^:*>tc«fc5*I&igfc$*,J:, £ 

«#a£'>-f£2&*> *Jir;3«i;DAO^nA*?nKfl: 

[0007] ro^a/-hSKcof*^S^ &JS?n 
Aft»T 1 0mg/tn ! *iT?IJ+»Mfttt£«fift5 
Ci]8«T?*f. ftff*'2 0 0mB/m'S1^5 

tmmmmtrz. zvfiubznt-hBimmttmm 

\t, ^M^DAlfegLTl 0mg/m 2 ~2 0 0mg/m ! t 

[0008] asp^D^-bMa-rtt, «w<£nA&ir 
w*i:nfcs &ic->y #, 7j>5^o»^*fctt3n 

S^A^&SldSffiWSMSfcJSU • tt&LX 
& # U u >K«© U vKSO^^n-^A^ 
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5 

[0 0 0 9] *fg^lr*3ttS^S^D^-hS!lS«, 

aft. n-;io-*H*[c±offlgfc£&irtart<. « 

D AE<f * > Si D # < fc»Hfttt*tfinT^ 
IgK:mt*£n£©igtiJSa<4>&<. *&&&©#£ 

[0 0 10] 7;i^X>7A£&«©8{I»;:?&£Stt&£ 

H£HStt. ?n*-h£l8«|>©6ffi£nA©7nAK'f 
*>©JgfcSt&*^©ifi*JfcSffl&«ifWU Hjft3!i££ 

SJfc«k D 7;k3X7A£&«©7V7xJi&ett£lR)±S-B- 

s. *9mic«(t4««ttaitaAn>2. aftn-;io 
-^-ttKAo toEttaef? 

3**. MtSrt>X7'l'-ttfcJ:DE*U x7^-f7St 
[0 0 11] *fttfft&N©KIP». 0. 3/tm**T 

tt+»tt^i^^*»tt*«*>-r*ci«tTr*r» -a. 

£*. &ISStt0. 3~5/tmit5Ct*lff4Us. 
*&. S6K**ftrV/X*»tt^ igfctt. tttfttttt 
tMESttSfcttCli. 0. 4~2/imO«B««!f*l/ 

v». mna. a*. sja«ii-e5o~3oo , c, » 
skb6 o~2 5 o'camm-vnt>nz. $&, mm 

[0 0 12] *a«tt«Nli. ttfflStttt. 

«, x#*->^«tjn, 7*»j;wmw, #»jxxx;v* 

WE. 75 /^tflll. #'J9W^>3Wi«, 7 9 

jib, ->'j3>*«tffi, 7x/-**«hk>. *ne.©# 

(?SK, »fc»»S©*I/*>E»>W*»tt. »£tt 
©«**&«1TV»S. 
[0 0 13] *mE&K**lj*T«*E 
E»E*«*fc«IWI*E$"r* C t fc £ 0 7VXJ*» 

fc#«U 7;P5X->A^«*ffi©»»«ftS«^$ 
*« Z t CJ: 0 TVXrtfllttfcrtU;*** fe© £8fc£2 

ti«. crt?. *r«itii&R+^©ia»a!i©^iiofitu 
T«. *taafig/isms!i©afiJt*t9 9/i*iiaA5 



(4) «pH s P4-2 6 8 0 3 8 

6 

t. iBSfflK£a#a«s©fc«&*a«+3Mc»8sn 

1*. 7 , l/*«»tt*»j&*. -75. 7 0/3 0*iKT»S 
i, *«*E©/W>*-fcLT©»*a»*+»ifc 

[0 0 14] fc*. *R9nrtt. ±B©««MBJWiraWt 

20 it&K*^©£&s*inffljs#£&*a«, ^©ffiictfr 

ftmft (MjLH ->U*. 7*3 *\ EKftJH'*/*. 
ttft/XU9A. in,-*) . KffllEfl (M*. 

«, i'OAKI, MJ # U U >&=*3S7;i/5 -7 A, 
•J> ; E'J77 ; >S7;V3n , 7A. 'J>E3EE, ^U* 
W . U>fcfe T>tt>V-7 

[0 0 15] *569i©7;V3X7A^«H, aft k 

©*te±E©J:5fc£il*»J*Stf. te©K-B£#«S 
ffi (7Jl/3=<7A*4&m©S£) tb&D, *UtZ9 
n K&fS©*.£^jES$-&2>«t 5 tcT^> C t feWffi-C 

[0016] ^tr, *»Wfc*ita#^^©is«a* 

IC"3ViTKWr*. Mg, Si : Mg«*55MC*H 
T4i*©»*J«»T*»), !WiJ«»ttlC*#<»-*"r 

sin*»*-f«±5fc&o, iKiiiiinxtt«««flrt-6. u*> 

3» MgtiSi^O. 1 5wt!*&U:8sinLTMg&M 

gi s i tLTHjfc-rntf. *omta&nn®±.tB.& 

7. 5w t %t-e±Vf?)^t*tT€2>. IU S i i& 
0. 4wt %«kD ! t)#< ^ftl-r MgiS i-e 

©, 5S»ICMg©±ISttl. 5wt«fCfiTT5. * 
fc, TIRCOHTtt, Mg-t©t>©fc«tSH«SI^©* 

asf, s i tie^frMgss i^tbT«fm3S<tr 

-5«#*i*5©T, S iWdi«V<a:«S£. 3fiS« 
*©«jjH*6©MB©TBttttTr*. -r&fc-fe, S i 

40 W0. 1 5w t X5MS©*&ttl. 5wtWi. Si 
*«0. 15~0. 4wt%©*&ttl. 0wtXJK±. 
SiM. 4wtXftfiil. 6wtXHTO«&B 

0. 2wt«H±(DMgWP*«. Si«aft©7 

©3iaa«©fc». a«wicMgt©E*'&t)tticj6u 
TaftgsiD-r**)©-?**. Mgfiiciei*, s 

l : 0. 0 3wtX**Tttlfc»tt]8«SIMfcU 

1. 8 w t XtBA« tt*ftS 1 ms^ltft^ll 
50 tbT#ttT-5.fc3IC^0. rtWttJ^seflS-J-Sfc*, S 
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(5) 

7 

ittO. 03~1. 6wt«i:t5. ±j£Lfc8 

Mgtsi ©8sjn©isate, 

(DSIdtO. 0 3wt%EU:, 0. 1 5wt %*$©« 

MgSl. 5wt96~7. OwtX 
©Si*«0. 15wtXR±, 0. 4wt 
ft, Mg£l. 0~7. 5wtX 
<3>Si#0. 4wt**£iB*., l.'6wtXKTCW 
li. MgSO. 2~ 

l.-5wtXit6, Bill £©«k5fc#58"ill©M 
g, S i<D«H*^tfc"bCDT*S. i0 
[0.0 17] Cu: CuBSttTAl, MgtiBtf 
•^If A li CuMg«Wffl&£bT&g&ttl;:,fc£38g 
±#{C3F-rf5. Cu*J0. 1 w t **JATtt-€-©2!l* 

fiTT-SttfeJcHAttKfelkKSSS^-r©^ o. 
1~2. 5wtX£^ftI«ffli:-rs. 
Zn: ZnttMgZn 2 *¥fai<fei:bTe^S5!llCi 
OflffflU fS&5&S£ST©3a«Jb#t;:^T5. bfrb 

Mg, si, Cu©&tfWfcf|g£<rF2it3©-c. gsjn 

[0 0 18] Tl, B: TiMOTBTiB^i 

LT»«©»ii8t£«»Ntrr -saws** u sjhsdi 

«T i : 0. 0 0 5~0. 15wtX, B:0. 0 0 0 
2~0. 0 5wt%fT5. 

Fe: Fett*W&W**E#(£bTa#7;V5-9A 

ja^^sfflfeofe^saifti-rsfc*, *-©±ib£o. 4 
i&Btt**$iMfrr*©T, Tfg* 0 . 0 3 w t % tr*. 

[0 0 19] *^WTttKi:0&7C9!lS:^^fr^ 
f&BfcJfcCT, &,TOZt, Cr, Mn:fc«fctfV© 
5*5© 1 8£;fcte2 8«±©:rcS£@S8stobTfc«k 

a*ft£W4&fc££b. ffilC)£»t££teT3l*S©T, 40 

r : 0. 01-0. 20wt%, Cr: 
0. 0 l~-0. 3 Owt 56. Mn : 0. 0 2~0. 60 
wtX. V : 0. 0 1~0. 3 0wt%OSI5Hi:-r 

ffl^fcftVifESTfFS-C^S. WAtf, Be^O. 0 0 
lwt«, Na^O. 001wt%, K^0. OOlw 

t xT*na, cns©7c££^T^T<fefttt±©£ 

f5|«ftH. 

[0 0 2 0] ft*. SBS!iaST©7JP3r:^A-&^« 50 



#BI¥4-2 6 8 0 3 8 

8 

mwaaicwbTii, wtmumtfipi&mm&sjrF 
rfes^t^wa-c. gasman 4 o'ceuTi.tjft 

»iiS*t 2 TC/fJ>£U:Ti&* £ £*i&gfc#&©5£g?g 

jg«-^it$nfe«f»tc^L, (D44o 

~5 8 0*C©«fflft©i!STl&Sfctt£g:©i3Sft$a 

aeiiu ®^^E3i&^raEic»cj;DBifa©«iia: 

b, <3)&^T, 4 4 0~5 8 0 < C©i&Sirjtia5»b, 2*0 

/u>«±©^asT^jaa-rs. fc*s, ^siasc 

T, ±E@©^Paffi®tf&KE@©ra. tfctttflWffii 
ti l &KEES©Web<tt-?-©P^77, 3 2 0—5 8 0*0 

©a««HT i ni^b < tt 2 wstewmmu&t* 

J£bT<£><fc<. ±E@©$ffl3©ltm£%e>#ifc 
^ttM^T, ^S8iE*5«i:OtS®aSlll^©lMT. 5 

>^*^!SbTfc*^? , i©^&a*5'fe©T«* 

[0 0 2 1] 

[*J6M & 1 bg 8 »c*-r «fc 5 ftfc#j£}r©-&& 

ttMF-Sttft&L 5 10-CT1 0ftM©*»<b«tt3 
£<Hi£U *V>T4 5 O'CICiP^b, SS3mm$Ti 
BEEJEfttf^. 3 7 0*CT?2eiBO«flB]*«*ISl/fc 
ftmEEK£J:0CJM lmmtbfc. ft*, SftfflJBEM 
©{t±it&«3 2 0*CT?*ofc. ;<01mm|WS5 3 

-*9-ry>f (MO «©a*ffl*n*-MMMK: L 
N-4 5 1 3H*D-W-^-|:i0a*l, *tt"T 

lMW&en-;W3-*-icJ:oatfU GSI 
Sfiii: 1 5 or) o 

®V\s9>1im:*:B*-1>*to#i3li (MO fiTYF 
ORCE AG-946 

©WbSiJ : * B *-f >sHfe¥U* (MO HA— Ayi'B 
7-887-60 

®3H'JtU7^>7-y^X:£llftfilD:l (MO Klr> 
<7y£Xl 7 1-P 

QIMIIft : *ttfi*XSI (MO fi^DAKA'U^A 
<5>±fB(D~®©E-&tf: : 

^=3 0. 4 0/1. 8 0/3. 2 2/3. 54 Pf 
«8#©S3Jt) 

[0022] dwi^ftassaasiSbfcT^sn^A 

(-IB5Blfc«©&»*ffi«ia«lb) £. 2SHft 
J I S 5^ttS&mc£DEE&#|6]©3l®ftteatf 

^"UX^tttbT, Limiting Dome Hight (b. D. 

H) Sfftfbfc. ^bX^«©«#®{ttt*ff 
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(6) 



&H¥4-2 6 8 0 3 8 



10 



tf-fSfc** 1 8 0*CX2 0m i namiM 

U J I S S^KiD&tt&fiLkffSfcFFtfbfc. 

•C, L. D. Htt7W*jfcflWfc«'bt«l*'J"V>¥W5 

St»>i- : 1 2 2. 5mm <JEES;£lSj) X 2 0 Omm 

/O? : 1 0 1. 6mmdi$i 

y-fT. : 1 0 5. 6 6mm*, 6. 3 

5 mm, tf-Ftf 

: 3 

[0 0 2 3] lin£©SWftt<I£S9fc^Ugl 2\Z 

09i:JtllEW2CDi!8m^e , &K6^-C*«. 0 2«*5S91 

jfflaSSSTitlCiO, L. D. H*W»2mm ( 
g<6T?fel. 6mmA±l/Tt^S. *5fflWt* 



i0 



!fiST2. Okgf/mm'Hl. Kx^httiBia© 
*S&tt®*fc&<DI${K3a«fc 15. Okg f /mm 1 & 
±, L. D. H. *>2 5. lmm^±t/t7>X©tn 
fcttfES^LT^*. CtlCAtU tb«Wl©«^, S 
iS0ffi<^"&&2 3, Sifi, Mg*A*5>*01ilrV& 
*2 5. 2 6, MgIffliV^2 9, Cuffflfil^ 
& 3 0 B. 2 6 SBSHTfilttSft;*** 1 . 0 k g f 
/mm'KTtfi<, S&2 6S^»T*>. 
g#14. lkg/mm'KTtfiK 
tt^-fnfcL. D. H#2 2. 9 mmSsTFT* D , #56 
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Ha 


4b 4 


t A # (wt%) 






S i 


Ms 


Cu 


Z n 


F e 


T i 


B 


Z r 




* 


1 


0. 08 


4. 1 


0.5 2 


0. 51 


0.12 


0.011 


0. 0 0 0 9 


0.0 1 




2 


0- 04 


6. 8 


0.4 6 


0. 01 


0.12 


0.013 


0. 0 008 


<0. 0 1 




3 


0. 04 


1. 7 


1.2 5 


0. 02 


0.0 9 


0.0 14 


0. 00 14 


<0. 0 1 




4 


0.15 


7. 3 


0. 44 


0. 04 


0.11 


0.017 


0. 0 0 10 


<0. 01 




5 


0.17 


1, 2 


1. 64 


0.0 5 


0. 13 


0.015 


0. 0 0 0 7 


<0. 01 




6 


0. 38 


7, 4 


0. 46 


0. 03 


0. 08 


0. 017 


0. 0 0 09 


0.0 1 





C r 

0. 03 
<0. 0 1 
0. 02 
<0. 0 1 
<0. 01 
0. 04 



Mn 

0. 02 

0. 04 

<0. 01 

<0. 01 

0. 02 

<0. 01 



0.0 1 
<0. 0 1 
<0. 01 
<0. 0 1 
<0. 0 1 
<0. 0 1 
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11 12 





■& 

Sa 


it ^ & ft (wt*) 




S i 


Mg 


Cu 


ZD 


F e 


Ti 


B ! 


Z r. 




* 


7 


0.4 2 


1. 50 


0. 47 


0, 09 


0. 09 


0. 019 


0. 0006 


<0. 0 1 


8 


0.4 1 


0. 22 


0. 75 


0. 63 


0. 14 


0. 020 


0. 000 7 


<0. 0 1 




9 


1.5 7 


0. 26 


0. 45 


0. 09 


0.10 


0.010 


0. 0 0 18 


0.0 1 




10 


1. 59 


1. 50 


0.4 2 


0. 08 


0-11 


0. 018 


0. 00 08 


<0. 0 1 




11 


0. 28 


4. 3 


0.4 1 


0.5 1 


0.17 


0.0 16 


0. 0009 


! o.oi 




12 


0, 98 


0. 8 


0. 5 0 


0. 56 


0.11 


0.019 


0.0010 


<0. 01 











C p 


Mn 


V 




0.0 1 


0.0 3 


0.0 1 






0.0 1 


0.0 1 


<0. 01 






0.0 1 


0. 06 


0.0 1 






<0. 0 1 


<0. 0 1 


<0. 0 1 






0. 02 


0.0 3 


<0. 0 1 






<0. 01 


<0. 01 


0.0 1 
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it & OL ft (wt%) 




S i 


Ms 


C u 


Zn 


F e 


Ti 


B 


Z r 




* 
* 

m 


13 


0. 24 


3. 2 


2. 26 


0. 12 


0.12 


0.019 


0. 0 0 0 6 


<0. 0 1 




14 


0.18 


4. 4 


0. 14 


0. 04 


0.12 


0.0 14 


0. 0 0 15 


0.0 1 


15 


0.3 8 


2.0 


0. 44 


1. 62 


0.16 


0.012 


0. 0006 


<0. 0 1 




16 


0. 09 


4. 3 


0.4 6 


0. 09 


0. 04 


0.017 


0. 0004 


<0. 0 1 




17 


0. 09 


! 4. 4 


0.4 4 


0.0 7 


0. 35 


0.013 


0. 0005 


0.0 1 




18 


0.11 


4. 6 


0.4 2 


0.0 1 


0.13 


0.005 


0 . 0 0 0 3 


<0. 0 1 











C r 


Mn 


V 




<0. 0 1 


0.0 2 


0.0 1 


*r 




<0. 01 


0. 04 


<0. 0 1 






0. 02 


<0. 0 1 


<0. 0 1 






0. 01 


0.0 1 


<0. 0 1 






<0. 01 


0. 02 


<0. 0 1 






0.02 


<0. 01 


<0. 0 1 
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& 

Ha 
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Us 


C u 


Z n 


F e 


Ti 


B 


Zr 




56 


19 


0.12 


4. 5 


0.4 1 


0. 02 


0,15 


0.103 


0. 04 16 


<0. 01 




20 


0.0 7 


4. 3 


0. 43 


0. 06 


0.14 


0. 010 


0 . 0 0 12 


0.16 




21 


0. 09 


4. 4 


0. 43 


0.10 


0. 08 


0.018 


0. 0 0 12 


<0 . 0 1 




22 


0.12 


4. 2 


0. 46 


0,11 


0.12 


0.012 


0. 000 8 


<0. 0 1 











C r 


Mn 


V 




0.0 1 


<0. 01 


<0. 0 1 






0.0 1 


0. 03 


<0. 01 






0.2 2 


0. 02 


0. 2 1 






0.0 1 


0. 36 


<0. 0 1 
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lb 
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Mg 


Cu 


Z n 


F e 


Ti 


B 


Z r 




Jts 

« 

l 


23 


0. 02 


4. 2 


0. 28 


0. 06 


0. 08 


0.017 


0. 00 12 


<0. 0 1 




24 


0. 32 


7. 6 


0, 37 


0.12 


0.0 9 


0.016 


0. 0 0 0 6 


<0. 01 




25 


0.12 


1. 4 


0. 49 


0. 05 


0. 13 


0.016 


0.0006 


<0. 0 1 




26 


0.3 7 


0. 9 


0.5 2 


0. 08 


0.15 


0.018 


0. 0007 


0.0 1 




27 


0. 43 


1. 7 


0. 38 


0.0 8 


0.10 


0.011 


0. 0009 


<0. 01 


28 


1.7 2 


0. 8 


0, 44 


0.0 7 


0.12 


0.013 


0. 00 10 


<0- 01 
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Mn 
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0. 0 6 
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<0. 0 1 


0. 02 


<0. 01 
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0. 02 


<0, 01 
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<0. 0 1 


0. 05 


<0. 0 1 






0. 04 


0. 02 


<0 . 0 1 






<0. 01 


0. 05 


<0. 0 1 
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Cu 
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F e 
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B 
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Jt 
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fl 

1 


2d 


1. 14 


0. 1 


0. 37 


0.0 1 


0.18 


0. Oil 


0. 0014 


0.0 2 




30 


0. 09 


4. 6 


0. 02 


0. 02 


0.13 


0.015 


0. 0008 


0.0 1 




31 


0. 08 


1. 8 


2.7 1 


0. 03 


0.0 8 


0. 0 12 


0. 0 0 11 


0. 01 




32 


0.11 


2. 2 


0. 62 


2. 2 


0.10 


0.013 


0. 0 0 10 


<0. 01 




33 


0. 09 


4. 3 


0. 39 


0. 09 


0.0 2 


0.015 


0. 0006 


<0. 01 


34 


0. 14 


4. 2 


0.4 3 


0. 04 


0. 46 


0.012 


0.00 10 


0. 01 
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Mn 


V 




<0. 0 1 


0. 03 


<0. 01 






0. 03 


0. 09 


0.0 1 






<0. 01 


0. 06 


<0. 0 1 






<0. 01 


<0. 01 


<0. 0 1 






0. 01 


0. 03 


<0. 0 1 


M 




<0. 0 1 


<0. 01 


0.0 1 


m 
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Mg 


Cu 


Z n 


F e 


T i 


B 


Z r 




m 

i 


35 


0. 09 


4. 0 


0. 48 


0. 06 


0. 14 


0. 0 0 2 


0. 0 0 0 1 


<0. 01 




36 


0. 09 


3. 8 


0.4 6 


0. 02 


0. 16 


0. 216 


0. 0562 


<0. 01 




37 


0.13 


4. 6 


0. 56 


0. 02 


0.18 


0. 010 


0. 00 11 


0. 23 




38 


0. 07 


3. 9 


0. 48 


0. 06 


0.15 


0. 009 


0. 0 0 0 5 


<0. 0 1 











C r 


Mn 


V 




<0. 0 1 


0. 04 


<0. 01 






0.0 1 


<0. 0 1 


<0. 01 






0. 36 


0. 04 


<0. 0 1 






<0. 01 


0. 72 
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Mg 


Cu 


Z n 


F e 


Ti 


B 


Z r 
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2 


1 


0. 08 


4. 1 


0. 52 


0. 51 


0. 12 


0.011 


0. 0009 


0. 01 




5 


0.17 


1. 2 


1. 64 


0. 05 


0.13 


0 . 0 15 


0. 0 0 0 7 


<0. 0 1 




9 


1.5 7 


0.2 6 


0.4 5 


0. 09 


0. 10 


0.010 


0. 0 0 13 


0.0 1 




11 


0.2 8 


4. 3 


0.4 1 


0. 51 


0.17 


0. 016 


0. 0009 


0.0 1 




12 


0.98 


0. 8 


0. 50 


0.5 6 


0.11 


0.019 


0. 00 10 


<0. 0 1 




17 


0.0 9 


4. 4 


0. 44 


0.0 7 


0. 35 


0.013 


0. 0005 


0.0 1 


20 


0.0 7 


4. 3 


0.4 3 


0. 06 


0.14 


0.010 


0. 00 12 


0.16 











C r 


Mn 


V 




0. 03 


0. 02 


0.0 1 


ft 




<0. 0 1 


0.0 2 


<0. 0 1 


ft 




0. 01 


0. 06 


0. 01 


ft 




0. 02 


0. 03 


<0. 0 1 


ft 




<0. 0 1 


<0. 01 


0.0 1 


ft 




<0. 01 


0. 02 


<0. 0 1 


ft 




0.0 1 


0. 03 


<0. 01 


ft 



[0 0 3 2] [*9] 
(S9]_ : 





Na 


SI 9 * 


1 « 


L. D. H. 
(mm) 


fcttSSS Y S 

(kg f /mm 8 ) 


AYS * 1 
(k g f /mm 1 ) 


siK&e t s 

(k g f /mm*) 


<*tf El 
(%) 


* 
* 


1 


13.1 


2.6(15.7) 


30. 0 


3 1.8 


26. 7 


2 


16.3 


3. 1 (19, 4) 


3 3.1 


33. 6 


28. 9 


3 


12.7 


4. 9 (1 7. 6) 


2 7.3 


29. 2 


2 5.1 


4 


16.8 


5. 2 C22. 0) 


34. 3 


3 1.7 


2 7.5 


5 


13.4 


2.4(15.8) 


30. 9 


28. 8 


25. 3 


6 


17.2 


4.8(2 2.0) 


34. 3 


30. 6 


26. 3 


7 


12.4 


5.2(17.6) 


27. 8 


30. 1 


2 6.6 


8 


12.3 


.2.7(1 5. 0) 


20. 2 


27. 5 


25. 2 


9 


13.2 


2. 6 [1 5. 8) 


25. 2 


28. 9 


25. 6 


1 0 


16.8 


5. 4 [22. 2) 


30. 8 


28. 3 


2 5.5 


1 1 


13. 4 


2.2(1 5. 6) 


3 0.3 


3 2.0 


26. 6 


1 2 


16.4 


2.5(18.9) 


30. 8 


2 8.3 


25. 1 


1 3 


15.1 


3.3(18.4) 


30. 7 


30. 0 


25. 8 


14 


12.6 


2.5(15.1) 


30, 4 


3 1.2 


2 6. 3 


1 5 


15. 1 


4.2(19.3) 


3 1.5 


30. 8 


i 26. 8 
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51 55 % 
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7v AfSJ&tt 






Y S 


AYS * 1 


3I®38£ TS 


#tf El 


L. D. H, 




Ka 


(k f /ram ) 


Ugf /mm ; 


I k g i /m m ; 




v mm; 




1 6 


13.2 


2.4(15.6] 


30.2 1 


31. 4 


2 7.4 


* 


1 7 


13.8 


2.3(16.1) 


3 0.6 


29. 6 


26. 1 


* 


1 8 


12.4 


2 . 6 (15. 0 ) 


30. 2 


30. 4 


26. 4 




1 9 


14.2 


2. 6 (16. 8] 


3 0.4 


29. 7 


2 5.6 




20 


15. 3 


2.3(17.6) 


3 0. 5 


31. 2 


26. 4 




2 1 


15.9 


2.6(18.5) 


31. 2 


30. 9 


2 6.2 




22 


16. 2 


2.8(19.0) 


32. 0 


30. 5 


26. 1 
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a 


51 9 ft it 


L . D. H. 
(mm) 


Ha 


tett&ft y s 

(k g f /mm*) 


AYS • 1 
(kgf /mm") 


3I3B»5 TS 

(k g f /mm a ) 


#tf El 
(%) 




2 3 


12.5 


1. 0 (13. 5) 


27. 7 


31. 5 


24. 4 


24 


16.8 


3. 3 (20. 1) 


34. 5 


24.2 


21. 7 


M 

1 


25 


9. 3 


0.6(10.2) 


19.4 


25. 8 


2 3.3 


26 


11.9 


2. 2 (14. 1) 


26. 0 


26, 9 


24. 6 ! 


2 7 


13.3 


3. 7 (17. 0) 


2 7.4 


24. 8 


23. 3 


28 


15.6 


2. 1 (1 7- 7) 


26. 6 


22. 2 


2 1,7 


2 9 


5 . 1 


0 ( 5,1) 


9. 8 


20. 3 


19. 8 


30 


9. 6 


0 ( 9.6) 


26. 5 


32, 0 


26. 7 


3 1 


15. 7 


4. 4 (2 0. 1) 


3 1.7 


23. 6 


22. 2 


3 2 


14. 1 


1.1(15.2) 


3 0.6 


24. 4 


2 2.2 


3 3 


11.9 


2. 1 (14. 0) 


27. 0 


3 2.6 


24. 2 


34 


14. 3 


2.8(17.1) 


3 0.8 


19.3 


18.8 


3 5 


11.3 


2. 8 (14. 1) 


2 9.7 


24. 3 


2 2.9 


3 6 


15.5 


2.6(18.1) 


30. 3 


2 3.0 


21. 3 


3 7 


16. 9 


2. 6 (19. 5) 


3 1. 2 


25. 3 


22. 6 


3 8 


17.2 


2. 7 (19. 9) 


32. 4 


22. 9 


2 1.6 
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#M¥4-2 6 8 0 3 8 
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TS 
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Ka 


(k g f /mm") 


(k g f /mm 3 ) 


(k g f /mm*) 


(%) 


(mm) 




1 


13.0 


2. 7 [1 5. 7) 


30. 3 


31. 2 


24. 7 


ft 


5 


13.6 


2. 2 CI 5. 8) 


30. 7 


28. 9 


23. 7 




9 


13.1 


2- 6 [1 5 . 7) 


25. 0 


28.6 


2 2.9 




1 1 


13.1 


2. 0 Cl 6 . 1] 


30. 2 


3 2. 1 


24. 3 


2 


1 2 


16.4 


2. 4 [18. 8) 


30. 6 


28. 1 


22. 9 




1 7 


13.9 


2. 4 Cl 6. 3) 


30. 5 


2 9.4 


2 3. 9 




2 0 


15. 5 


2 . 2 [1 7. 7) 


3 0.3 


3 1.0 


24. 2 
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& 
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1.0 




°0 
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